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DISCUSSION OUTLINE:
A. Nhat are the Spending Patterns of Iowa.School-Districts?
— By School District Size.
— Changes Between•81/8E and B6/87. - •
— By Expenditure Groups.
— By Valuation Groups.
" By Change in ADM.
B. Elementary and High School Economies of Size '
C. Is Size Related to Sources of Revenue?
D. Is Size Related to Quality of Education?'
— Student Test Performance
— Performance After Graduation
— Dropout Rates
— Student Participation ...
* This analysis was requested by the Interim School Finance
Study Committee of the Iowa Legislature. It was presented to the
Study Committee in testimony at - the State Capitol, Des Moinesy
Iowa, November, 1988. / .
** Dr. liark A. Edelmah is an Associate Professor and Extension
Public Policy Economist, Department of Economics, Iowa State
University. James J. Knudsen is a Predoctoral Graduate Associate
who assisted Dr. Edelman. Dr. Edelman was.requested to serve as
a consultant to the Iowa Department of Education and the Interim
School Finance Study Committee of the Iowa Legislature.
AN ANALYSIS OF IOWA SCHOOL
SPENDING PATTERNS AND SIZE CHARACTERISTICS
Companion reports (Edelman and Knudsen^ Staff Paper 187;
188; 189) review: (1) the effects of declining enrollments and
economies of size on per pupil expenditures; <E) various state
aid formulas; and (3) adjustment options for declining enrollment
and economies of size. This report analyzes the effects of school
size and changes in enrollment on Iowa school spending patterns.
CHANGES IN EXPENDITURE PATTERNS
How does the pattern of school expenditures vary across Iowa
school districts? In order to answer this and similar questions,
all general fund expenditures for each Iowa school district were
grouped into six categoriess Administrationj General Tnstructionj
Special Education, Transportation, Operation and Maintenance, and
Other Support Services (See Note Below). ,
The Department of Education data base for the Secretary's
Annual Report includes data defined by object and program code.
The following codes were used to define each categpry-
* Administration includes: Board of Education, Executive
Administration, Building Administration, and All Other
Administration.
* General Instruction includes: General Education, Career
Education, Skill Development, Co-curricular activities, and
Continuing Education.
* Special Education includes: Special Education only.
Note: Data from each Secretary's Annual Report are collected
from school districts by the Department of Education does not
contain information by variable and fixed costs, as requested in
the scope of work. However this data base does contain data by
program and object code. Costs reported for each program and
object code may contain both variable and fixed spending.
However, the spending categories selected approximate the
variable and fixed spending concepts as nearly as possible.
cl.
* Transportation includes: Student Transportation only.
* Operation 'and Maintenance includes: operation and maintenance
costs only-
* Other Support Services includes: Attendance, Guidance Services,
Health, Nutrition, Other Student Services, Library, Audio-
Visual Services, - Other Instructional Support, Central Debt,
Central Insurance, and • Other Central Support- Services.
In addition, the ^33 Iowa School Districts were divided into
seven size groups. The projected distribution of school districts
and pupils by size group are listed below (Table 4).
Table 1. Distribution of Iowa School Districts and
Pupils by District Size Group, 1988—89.
District Schoo1 Districts Pupils
Size Number Percent Number Percent
0 - S^9 54 12.5 10,689 2-2
250 - 399 82 18-9 26,402 5.5
^¥00 - 599 100 23-1 49,491 10-3
600 - 999 93 21-5 69,711 14-5
1000 - 2499 7S 16-6 108,205 22.5
2500 - 7'!f99 •24 5.5 . 95,078, 19.8
7500 up ' 8 1.9 120,770 25.2
Total 433 100-0 480,346 100.0
Source: Iowa Department of Management.
SPENDING PATTERNS BY SCHOOL DISTRICT SIZE-•
Does the pattern of school expenditures^vary by the size of
the district? Key trends in the spending patterns by district
size (Table S) are summarized below:
* The share of school expenditures allocated.to -administration
tends to decline as district size rises.
* The share of school expenditures allocated to instruction is
similar- across district size groups, except for the large
district group where the instruction share is slightly lower.
* The share of expenditures for special education increases as
district size increases, particularly for the large districts.
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Table S. Change in Iowa School Spending Patterns by District
Size: Comparisons for 1986/87 and 1981/8S.
Dist
Size
ADM
Sch
Year
Percent
of Dists
(/•)
Admin
Cost
(55)
Instr
Cost
(5i)
Spec
Ed.
(«)
Transp
1%)
Oper
Maint
(%)
Other
<•/»)
Total
(55)
0 - 86/7 13.3 12.7 57-6 7.1 6.7 10-2 5.7 100
2^9 81/2 8.3 13.^ 56.1 6-3 7.0 11,7 5,5 100
250- 86/7 19.7 12.0 57.^ 6.9 7.1 10-4 6-E 100
399 81/2 BO,^ 12.6 5^.7 6.7 8.4 12.1 5.5 100
£*00- 86/7 ai.'* 11.7 57.7 7.6 6.9 10.4 5.7 100
599 81/2 21.6 12.0 56.0 6.7 7.7 12.2 5.4 100
600- 86/7 22.0 10.6 57.0 7.9 7.0 11.4 6.1 100
999 81/2 25.0 10.9 55.2 6.9 8.5 12.8 5.7 100
1000- 86/7 16.3 10.2 57.1 9-2 5.7 11.2 6.6 100
2*^99 81/2 17-^» 10.0 56.4 7-4 6.8 12-8 6.6 100
2500- 86/7 5.5 9.2 57.2 9.6 3.7 11.7 8-6 100
7^99 81/2 5.5 9-7 57. 7.9 4.6 12.8 7-6 100
7500 86/7 1.8 9-2 54-3 12-0 3-1 12-6 8-8 100
- up 81/2 1.8 9.8 55,1 10.1 3.5 13.0 8.5 100
All 86/7 100 10.1 56.5 9-5 5-1 11.5 7.3 100
Dist 81/2 100 10.^ 55.9 8.0 6.0 12.7 7.0 100
Source: Iowa Department of Education, Secretary's Annual Report,
1986/87 and 1981/83-
* The share of school expenditures allocated to transportation
declines as district size increases.
* The share of school expenditures allocated to operations and
maintenance tends to increase as district size increases.
* The share of school expenditures allocated to other spending
tends to increase as district size increases.
Further analysis is needed to determine whether greater
special education spending and lower general instruction spending
by the largest districts is due to greater teacher specialization
or simply due to differences in accounting methods.
CHANGES IN IOWA.SCHOOL SPENDING.PATTERNS OVER TIME.
How has.the pattern.of school expenditures changed in recent
years? The following is a summary of the 1986/87 school spending
patterns compared- to the,1981/8S patterns.(Table S).
* The administration share of school expenditures declined
between 19S1/8S and 1986/87-
* The general instruction and special education share of school
expenditures increased between 1981/BS and 1986/87-
* The share of school expenditures .for transportation and
operations and maintenance dropped from 1981/8S"to 1986/87.
* The share.of school expenditures allocated to other spending
increased between 1981/8S andr 1986/87..
Further - analysis- would be needed to confirm the cause • of
spending pattern changes- Perhaps the sharing of school
administrators has had some impact on^smaller districts, however
this would not explain the,declining share of administrative
costs in the. larger districts^ / < The trsnd toward tailoring' more
educational programs toward special student needs may likely have
contributed to the rise in the shares to..general instruction and
special education- Declining fuel and energy costs may have
contributed to. declining, shares .for. transportation and operation
and maintenance expenditures.
SCHOOL SPENDING BY EXPENDITURE GROUP ,
Does the pattern-, of school expenditures vary by school
group? The following summary shows that the ^trends across
expenditure categories .(Table :3> are less apparent than . the
trends reported in the previous sections.
' L . '
* The range in average school expenditures per pupil is less than
®750 for over 80 percent of the.school districts in Iowa.
Less-than six percent of Iowa school districts spend more than
$^000 per pupil..
Districts that spend more than $3750 have a greater share of
their resources allocated to administration and transportation,
while a smaller share of resources are allocated to special
education.
Table 3. Iowa School Spending Patterns by School District
Expenditure Groups, 1986/87-
District Percent Admin Instr Spec Transp Oper Other Total
Spending of Dists Cost Cost Ed- Maint
$/ADM (%> (%) (%) <%) (•/.) (•/.> <*/) (•/.)
£750-3999 ao.9 10-5 57.9 8.0 5-5 11.4 6.7 100
3000-32'^9 32.9 10-H 57ia 9-1 5.0 11.5 7.1 100
3S50-3it99 E7.1 9.6 55.1 . 10.8 4.5 11-9 8-1 100
3500-37^j9 10.6 10.9 55.3 9-8 6.4 10-6 7-0 100
3750-3999 3.^ 11-9 56.9 6-4 7.5 10.4 6.9 100
^000 up 5.7 ie.9 55-9 7.S 6.9 --11.1 7.3 100
All 100 10-1 56.5 9.5 5-1 11.5 7.3 100
Source: Iowa Department of Education, Secretary's Annual Report 86/87.
SCHOOL SPENDING BY VALUATION GROUPS
How does the pattern.of school expenditures vary as district
valuation group? The summary below shows the trends (Table 4).
* The wealthiest 3 percent of Iowa school districts have more
than twice the property wealth per pupil than do the poorest
two—thirds of the school districts.
* The two categories of districts with the most property wealth
per pupil have the highest and lowest share of spending
allocated for administration and general instruction.
Table Iowa School Spending Patterns by School District
Valuation Groups, 1986/87.
District Percent Admin Instr Spec Transp Oper Other Total
Valuation of Dists Cost Cost Ed. Maint
$000/ADM (y.) (♦/.) (*/.) <•/.) (•/.) (•/.) (•/) i (54)
<100 6-0 9.7 57-7 10.6 3.7 12.3 -6.0 100
100-200 61.2 10.0 56-2 9.6 4.9 11-6 7.7 100
200-300 24-8 11-4 57.6 7-8 6.5 10.6 6.1 100
300-400 5.3 11-6 55.7 7.2 8-5 10.4 6.6 100
400-500 1.6 13.5 54.1 6-8 7.1 11.9 6.6 100
500> 1.1 9-6 59.4 9.6 6.3 9.3 4.7 100
All 100 10-1 56.5 9.5 5-1 11.5 7.3 100
Source: Iowa Department of Education, Secretary's Annual Report 1986/87.
SCHOOL SPENDING BY ENROLLMENT CHANGE GROUP
Does the pattern of school expenditures vary according to
the magnitude of• enrollment; changes over, time? The following
summary shows the trends across., categories of enrollment change
for the past five years (Table 5).
* Only 15 percent of Iowa school districts experienced a gain in
enrollment over the past five years.
* . • " • ' I
c
* Nearly percent -of Iowa districts experienced an enrollment
decline of greater than 10 percent over the. past five years.
* Districts with the largest enrollment growth showed the
largest share of resources in administration and the lowest
share of resources in instruction, compared to other districts-
Table 5. Iowa School Spending Patterns by Magnitude of Enrollment
Change, 1981/8S to 1986/87.
District Percent , Admin Instr Spec Transp. - Oper Other Total
ADM of Dists Cost Cost Ed. Maint
Change (•/.). VA) (•/.)., . (y.) <y.) (%> . (K) (•/.)
> 10!C dwn , 39.7 10.6 .56.8 (8.3 -< 6.0 11.5^ 6.8 100
5-10% dwn E4.8 10.S 55-7 9.7 4-8 11.7 7.9 100
0-5*/. dwn SO.a 9-5 56.7 10-6 4.a 11-7 .7.3 100
0-5*/. up 9-4 10-7 57-8 8-5 6.8 10-6 5.6 100
5-10*/. up A-3 . 10.5 57-a ' 7.9 4-7 11.5 8-a 100
> 1054 up i-6 ia-9 5^.5 9-7 6-7 10-5 5.7 100
All 100 10-1 56.5 9-5 5-1 11.5 7.3 100
Source: Iowa Department of Education, Secretary's Annual Report 1986/87
ELEMENTARY AND HIGH SCHOOL ECONOMIES OF SIZE
Are-size economies different'-jfor , elementary schools and high
schools? A previous report (Edelrnan and Knudsen, Staff- Paper, 187)
demonstrates - some of . the size relationship differences between
elementary schools and high schools. More detailed analysis of
economies of size for elementary and secondary schools in Iowa
was not possible in this, study. Currently, the required data are
collected by district rather than by attendance center. .
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ARE SIZE ECONOMIES RELATED TO REVENUE PATTERNS?
How much of the school bill comes from local sources and
how much comes from state sources of revenue? The answer
partially depends upon how local and state sources are defined.
Iowa law provides for property tax credits to qualifying property
and property taxpayers. State sources of revenue are used to
pay part of the local property taxpayers' bill to local units of
government- In other words, state sources of revenue are used to
reduce property taxes paid while maintaining local government
revenues from the property tax- Some analysts suggest that
property tax credits should be counted as property taxes, while
other analysts suggest that property tax credits should be
counted as state aid to local units of government.
In addition, during the previous three years, Iowa state
government has embarked on a three-phased plan that provides
additional state aid to qualifying school districts- This aid
has been distributed outside of the state foundation formula and
has been considered a part of miscellaneous income for accounting
purposes- The phase money has been excluded from the foundation
aid in many of the publications reporting the level of state aid
in Iowa. Therefore, when the state and local share of the Iowa
school bill is being discussed, it is important to clarify what
is and is not included in each figure quoted-
* If state property tax credits are excluded, 35 percent of the
Iowa school bill is paid from local property taxes. If property
tax credits are included, property taxes account for percent
of the Iowa school bill-
* State sources of revenue account for 59.1 percent of the Iowa
school bill, if property tax credits and Phase I, II, and III
moneys are added to the foundation aid. However, the foundation
aid alone, represents 49-8 percent of the Iowa school bill.
S
Table 6. Iowa School District Revenues by Source and
Size, 1988/89,
District
District
Size
Local
Property
Taxes Pd
(A)
Miscel
Revenue'
Loc,Fed
(B)
Property
Tax
Credits
(C)
State
Formula
Aid
. (D)
Phase
1,2,3
Aid
(E)
Total
Revenue
(F)
State
Share
(C+D+E)
Total $13^0 208 < 173. 1884- 179 . 3785
(•/.) (35. (5.5) (4.6) (49.8) (4.7) (100.0) (59.1)
0-2^9 187E 228 372 1637 322 4431
(^S.S) - (5.1) (8.4) (36.9) . (7-3) (1.00-0) (52.6)
H50-399 1590. 19E 311-^ 1655 232 - 3980
(39.9) (4-8) (7-8) (41.6) (5.8) (100-0) (55.2)
^00-599 1435 191 253 1752 ~E06 3837
(37-4) (5.0) .(6.6) (45.7) .<,5-4) ,.(100.0) (57.7)
600-999 13H2 200 , - 230 1816 190 . 3757
(35.S) (5.3) (6.1) (48.3) (5.1) (100-0) (59.5)
1000-E^99 lS9a 196 178 1871 i72 3709
(34.a) (5.3) (4.8) . (50.4) (4.6) (100-0) (59.8)
£500-7^99 1306 187 , 1-16 . .1929 154. 3693
(35-4) (5.1) (3.1) (52.2) (4.2) (100-0) (59-5)
7500-up lESE 249 100 2026 165 3821
(33.6) (6.5) (2.6) (53..0) (4.3) (100.0) (59.9)
Source: Iowa Department. o-f.Management, Oct. 1988.
IS SCHOOL SIZE AND "QUALITY" OF EDUCATION RELATED?
Perhaps the most emotional debate related to school size
focuses on whether small schools provide a "better quality" of
education than larger schools and/or vice versa. Sufficient data
on a wide range of student performance factors are not presently
available in Iowa. However, the Iowa Department of Education is
contemplating the development of a school rating system that may
incorporate a broad set of "performance and quality" indicators.
In the absence of direct analysis, we provide a short review of
literature on school size and student performance.
SCHOOL SIZE AND TEST PERFORMANCE
The relationship between school size and student
performance has recently become a topic of interest to the Iowa
media. Here we review several studies that focus on this issue.
The Walberg and Fowler (1987) study was recently re-released
by the Heartland Institute of Chicago. This study analyzed test-
performance of third—graders from ^96 districts, sixth—graders
from 507 districts, and ninth-graders from E61 districts in New
Jersey. The test performance was analyzed by school district
size, socioeconomic status and expenditure index.
The variable with the greatest explanatory power was
socioeconomic status- The Walberg and Fowler study is consistent
with a large number of studies reported by White (198a)-
The expenditure indexes were not significant in explaining
student test performances. This finding is also consistent with
other studies (Debertin,1976)-
Finally, district size was significant, but it had low
explanatory power compared to socioeconomic status. In fact, the
graphs presented in the report are inconclusive for the test-
performance of districts with less than 2000 pupils, which is far
above the relevant enrollment ranges for most Iowa districts
contemplating school sharing and restructuring ventures.
A somewhat contradictory view is based on 738,836 National
ACT exams for 1985 high school graduates. The ACT exam is one of
the predominant college admission tests. Caution must be used in
analyzing the results due to a possible self-selection bias of
those who voluntarily choose to take the exam. Also, the
proportion of students taking the exam may differ by school sFze.
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The ACT report shows that composite'scores for English, hath,
Social Studies and Natural Sciiences tend to increase as school
size increases. For example, the scores increased from 16-8 for
small districts with less than 25 graduates to-19-5 for districts
with 600 to 900-graduates. However,« the largest districts with
over 900 graduates have a composite of 18.1 or the same as
districts 100^ to SOO-graduates. '
Here again care^ must be taken in interpreting- the
implications for small district -sharing and.' restructuring
programs because the unit of .analysis in the ACT. report is the
size of graduating class not district size. School districts
with 1-S4 graduates showed a composite score of 16.8'and would
typically have less than.300-pupils in the district. The next
largest group was-school districts with S5 to 99 graduates.. These
school districts would typically have-less than ISOO pupils, in
the district. Here the ACT test score composite was 17.8.
Comparison of these two size groups is probably the most relevant
comparison for developing school restructuring implications.
In a third study, Bidwell and Kasarda (1975) analyzed data
from 10^ Colorado school districts. They found that, size had no
significant direct relationships and only very slight indirect
effects on reading or mathematics achievement. In Colorado,
larger schools tended to employ teachers with greater training
and experience, which the authors found to have a positive impact
on student performance. However, larger schools also were
associated with higher pupil/teacher ratios, which they found to
have a negative impact on student performance.
A fourth study reviewed sheds some additional light on the
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large and small school test performance comparisons. A 1970
North Dakota study (Debertin, 1970; Debertin, 1976) graphically
shows why most studies are inconclusive in their attempt to find
s relationship between school size and student test scores- Thjis
study pl.otted district size by average composite scores on the
Iowa Achievement Tests (Figure 1).
The figure shows that there is considerably more variation
in composite scores among small districts compared to larger
districts- In fact, we might conclude that many small districts
do achieve higher performance than larger districts- But we might
also conclude that many small districts do not achieve composite
test scores as high as larger districts- In conclusion, the
relationships between school district size and student test
performance is inconclusive. As suggested by Bidwell and
Kasarda, perhaps we have to look at more than enrollment numbers
when evaluating quality of education and pupil performance.
PERFORMANCE AFTER HIGH SCHOOL GRADUATION
Two studies indicate that there is no significant difference
in performance of students in college depending upon whether they
graduated from small or large high schools.
An Iowa study (Huba, 1983), analyzed college dropout rates
and grade point averages for six high school size groups. The
smallest size group is representative of districts with 300 or
less pupils. Huba concludes that the average student admitted at
Iowa State University from a very small high school has as good
of a chance for staying in college and getting good grades as the
student from a very large high school- However, students from
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very small high schools were less likely to take the more
advanced math courses during their Freshman year and those who
did received slightly lower scores. Therefore, students from
small high schools are likely to perform as well as students from
larger high schools. But, students from small schools may also
have to take more remedial math and science courses during the
first year in college, depending upon the advanced math and
science course offerings of the small high school.
An earlier study by Debertin <1973; 1976) found similar
results regarding Indiana school size and freshmen at Purdue
University. Size of high school graduating class was not
significant in explaining the student performance in terms of SAT
scores, CEEB and first semester grade point averages.
The question of course offerings in small high schools is
* ^
also important for understanding the potential performance of
high school students who enter the job market directly upon high
school graduation. No studies that measure the relationships
between job performance upon graduation and high school size were
reviewed. However, a previous report (Edelman and Knudsen, Staff
Paper 187) indicates that the offerings of vocational courses
tend to increase more than proportionately among school districts
with 300, 600 and 900 pupils. This evidence is sufficient to
suggest further research.
DROPOUT RATES AND SI2E
A 1987 study by Pittman and Haughwout analyzed dropout rates
for 7^^ public high schools based on data collected by the
National Center for Educational Statistics. High schools were
13
grouped into five groups. The dropout-rate forithe.largest . high
school group (lSvl%) was almost^double that of the -small, high
school group The-large high,.school .group included-,.. .146
high schools with greater than 2091 pupils.' However-, the "smal:l*'
high school-group included ISSihigh schools; each with less >than
667 pup ils.
Here again, ' we,need ' to. be. careful because the unit of
analysis is the size.of high school not^ the. district. Districts
with 667 pupils in a year high school typically have SOOO
pupils in the district. It is unfortunate that the researchers
did not break the smaller high schools into a larger number of
. •- •' •. . ' ••}{ --r.
groupings because decision—makers in some states might consider
the so-called "small" high schools with 600 pupils to be of
"average" size. If we compare the change in dropout rates over
the relevant size ranges for school districts contemplating
sharing and restructuriiig in Iowa, the differences in dropout
rates may be relatively small on average.
A 1974 study by Debertin and Huie found five factors related
to dropout rates in Indiana. Total enrollment size of the
school district was significantly associated with larger dropout
rates in Indiana. This study also found that higher
pupil/teacher ratios were associated with lower dropout rates and
districts with more experienced teachers were associated with
higher dropout rates. These two findings represent a contrast to
the Bidwell and Kasarda study that concluded a positive
relationship between higher pupil/teacher ratios, greater teacher
experience and higher test scores in Colorado.
Finally, Debertin and Huie found that higher mean family
1
income and greater percentages of the district population with
college degrees^were both related to lower dropout rates. While
some multicollinearity may be present, the results do suggest
that not all small schools of similar size are the same in
relation to pupil teacher ratios, teacher experience, family
income, community education level and dropout rates. And it must
be said that not all of' these factors are under the control of
the teachers or the school district.
STUDENT PARTICIPATION IN ACTIVITIES
Two studies by Lindsay (198S; 178^) find that student
participation rates decline as school size increases. In
addition, Lindsay states, "With respect to educational
organizations^ the most thorough consideration of these issues
can be found in studies of high schools in Kansas, (Barker and
Gump 1964; Gump 1978).
Barker and Gump <196A^) and Gump (1978) find a strong
negative relationship between school size and student
participation in a variety of extracurricular activities. While
larger schools might provide a larger number and greater
diversity of opportunities, students in smaller schools make
greater use of the opportunities in terms of the percentage of
students who participate." The authors suggest that there is
greater pressure to participate from peers and teachers in
smaller schools.
SUMMARY OF SIZE AND QUALITY CONCLUSIONS
* The relationship between school district size'.and student
test performance is inconclusive. However, one study shows much
wider variation in test • "performance among small districts
compared ' to variation among large districts^ < suggesting wider
variation in the average educational opportunities- provided by
smaller districts.
* There is no significant difference in the college performance
of graduates from small school districts compared to large
districts, except that some students from small districts may
have "to take more remedial math andv science courses upon entering
college. • '
* Students entering the job market from high school may not have
access to as many specialized vocational courses -in small
districts compared to larger districts^ • '
* Dropout rates are higher as school size increases, however,
there may not be a large difference in the relevant size range of
districts contemplating.restructuring.
* Larger school 'districts provide a greater variety of
extracurricular activities for students. However, smaller
school • districts- demonstrate higher- student participation,- rates
in such extracurricular activities-^.
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